Osthol, a coumarin isolated from common cnidium fruit, enhances the differentiation and maturation of osteoblasts in vitro.
The effect of osthol on osteoblasts was investigated in primary osteoblastic cells isolated from newborn Wistar rats. Osthol was supplemented into cultured medium at 10⁻⁷, 10⁻⁶, 10⁻⁵ and 10⁻⁴ mol/l, respectively. No stimulating effect was found on cell proliferation, but 10⁻⁵ mol/l osthol caused a significant increase in alkaline phosphatase (ALP) activity. Osteogenic differentiation markers were examined over a period of time at this concentration, and compared with control cells that were not supplemented with osthol. The results showed that the ALP activity, osteocalcin secretion and calcium deposition level in cells treated with osthol were 1.52, 2.74 and 2.0 times higher, respectively, than in the control cells. Results of ALP histochemical staining and mineralized bone nodule assays both showed that the number and area achieved in osthol-treated cells were 1.53-fold higher than in control cells. The gene expression of the growth and transcription factors basic fibroblast growth factor, insulin-like growth factor I, bone morphogenetic protein 2 (BMP-2), runt-related gene 2 (Runx-2) and osterix, which are associated with bone development, were also investigated. The increase in mRNA expression was 1.94, 1.74, 1.68, 1.83 and 2.31 times, respectively, higher compared to the control. Furthermore, osthol increased the protein expression of p38 mitogen-activated protein kinase (MAPK) and type I collagen. p38MAPK protein and collagen in osthol-treated cells were 1.42 and 1.58 times higher in osthol-treated cells compared to the control. The results of these studies support the conclusion that osthol significantly enhances the osteogenic differentiation of cultured osteoblasts. The results also indicated that osthol could stimulate the osteoblastic differentiation of rat calvarial osteoblast cultures by the BMP-2/p38MAPK/Runx-2/osterix pathway and that osthol may be used as an important compound in the development of new antiosteoporosis drugs.